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PROBLEM TO BE SOLVED:To form an oxide thin film excellent in 
characteristic on the surface of a large-area substrate uniformly at a high rate 
by supplying a reacting gaseous oxygen on the substrate surface in a pressure- 
reduced chamber and heating and rotating the substrate. 
SOLUTION: A substrate holder 4 on which a substrate is mounted is rotated in 
an evacuated and pressure-reduced chamber and heated by a heater in the 
holder 4. Subsequently, a reacting gaseous oxygen is supplied on the entire 
surface of the substrate from a reacting gas supply means 6, and at least one 
kind of raw gas among p-diketone metal complex, metal alcoxide and 
cyclopentadienyl compd. is supplied on the film forming region 20 on the 
substrate surface from a raw gas supply means 7. The reacting gas is allowed to 
react with the raw gas on the region 20, the substrate is rotated to fom an oxide 
thin film on an oxidizing and annealing region 21, and the thin film is annealed. 
The process is repeated, and a high-quality oxide thin film having excellent 
crystallinity, dielectric characteristic, piezoelectric characteristic electrical 
characteristic and insulating property is formed on the large area uniformly at a 
high rate. 
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" * NOTICES *' 

Japan Patent Office fs not responsible for any 
daoages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim (s)] 

[Claim 1] The manufacture method of the oxide thin film carried out [ being the manufacture method of the oxide thin film which 
forms an oxide thin film in the front face of the aforementioned substrate by supplying material gas and reactant gas to the front 
face of the substrate by which heating maintenance was carried out at predetermined temperature, supplying the 
aforementioned material gas only to the specific field in the supply field of the aforementioned reactant gas, and rotating the 
aforementioned substrate for the supply field of the aforementioned material gas in the supply field of the aforementioned 
reactant gas included partially, and ] as the feature. 

[Claim 2] The manufacture method of an oxide thin film according to claim 1 that the aforementioned material gas is the steam 
of at least a kind of compound chosen from the group which consists of beta-diketone metal complex, a metal alkoxide, and a 
cyclopentadienyl compound. 

[Claim 3] Oxide thin-film-fabrication equipment characterized by providing the following. The sealed reaction chamber. An 
exhaust air means to decompress the interior of the aforementioned reaction chamber. The substrate electrode holder for 
holding the substrate allotted in the aforementioned reaction chamber. A rotation means to rotate the aforementioned substrate 
electrode holder, the heating means for heating the aforementioned substrate, a reactant gas supply means to supply reactant 
gas to the front face of the aforementioned substrate, and a material gas supply means to supply material gas only to some 
fields of the front face of the aforementioned substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture method of an oxide thin film used for 

various devices. 

[0002] 

[Description of the Prior Art] The thin film of the oxide dielectric and piezo electric crystal represented by a perovskite type 
oxide, an ilmenite type oxide, the Ur Die Zeit type oxide, the bismuth stratified oxide, etc., the oxide magnetic compact 
represented by a spinel type oxide, a garnet type oxide, and the magnetoplumbite type oxide, and the oxide insulator represented 
by a NaCI type oxide and the corundum type oxide is considered in the application to many devices. The various manufacture 
methods, such as a vacuum deposition method, a spatter, the laser ablation method, the CVD (chemical vacuum deposition) 
method, the MOCVD (organic metalization study vacuum evaporationo) method, and plasma CVD, are examined by formation of 
these thin films. 

[0003] It is chemically stable, and the MOCVD method which was in the start raw material with beta-diketone metal complex, 
the metal alkoxide, or the cyclopentadienyl compound also in these does not have danger, such as toxicity and an ignition 
quality, and is safe. [ of (1) start raw material ] 

(2) For a low reason, the decomposition temperature of a start raw material is possible for the crystal growth in low temperature. 

(3) Film composition and membrane formation speed can control by the evaporation temperature and the carrier gas flow rate of 
a start raw material easily. 

(4) in order that a reaction may occur gently on a substrate, there is no damage on a substrate or the front face of a crystal, 
and a good thin film is obtained. 

(5) Equipment cost is cheap. 

There is which feature and it excels in manufacture of an oxide thin film. This manufacture method supplies the oxygen which is 
material gas and reactant gas in the shape of a shower the whole surface on the substrate by which was held by the substrate 
electrode holder formed in the reaction chamber made reduced pressure, and heating maintenance was carried out at 
predetermined temperature (Fujimoto, spring water, Shiozaki, Fukagawa, the Nakatanimonolithic-integrated-circuit technical 
symposium lecture collected works, 1992, p. 120-125). 
[0004] 

[Problem(s) to be Solved by the Invention] However, since beta-diketone metal complex, metal alkoxide, or cyclopentadienyl 
compound used for a start raw material also by the above-mentioned MOCVD method had low vapor pressure and it was 
difficult to supply material gas uniformly and in large quantities on a substrate at a large area, it was difficult to manufacture a 
quality oxide thin film uniformly and at high speed to a large area. 

[0005] this invention solves these troubles in the conventional technology, and crystallinity aims a large area the oxide thin film 
excellent in many properties, such as dielectric characteristics, a piezo-electric property, magnetic properties, an electrical 
property, and an insulating property, at uniform and offering the manufacture method of the oxide thin film which can be 
manufactured at high speed highly 
[0006] 

[Means for Solving the Problem] The manufacture method of the oxide thin film of this invention supplies alternatively the 
material gas which consists of steams, such as beta-diketone metai complex, a metal alkoxide, or a cyclopentadienyl compound, 
only to some fields of this front face, and carries out the chemical vacuum deposition of the oxide on a substrate by making it 
rotate, heating a substrate further while it supplies reactant gas to the front face of the substrate allotted in the reaction 
chamber which has an exhaust air means. 
[0007] 

[Embodiments of the Invention] By supplying material gas and reactant gas to predetermined temperature on the front face of 
the substrate by which heating maintenance was carried out, the manufacture method of the oxide thin film of this invention is 
the manufacture method of the oxide thin film which forms an oxide thin film on the surface of a substrate, supplies material gas 
only to the specific field in the supply field of reactant gas, and is characterized by rotating a substrate for the supply field of 
material gas in the supply field of the reactant gas included partially. Thereby, in the field to which the material gas on the front 
face of a substrate is supplied, the thin film which consists of an oxide or other compounds is formed, the thin film formed when 
the substrate rotated and it moved out of this field — oxidization — and it anneals Thus, an oxide thin film is grown up with 
formation of a thin film, repeating oxidization and annealing by turns. At this time, it is desirable to make a substrate rotational 
frequency into 1 - 5000 revolution per minute. Moreover, it is desirable to set the degree of vacuum at the time of membrane 
formation to 0.1 -500Torr. 

[0008] The manufacture method of the oxide thin film of this invention can manufacture the thin film which consists of the 
following oxides at uniform and high speed to a large area. 

1) An aluminum oxide, the corundum type oxide 2 represented by the oxide which makes a principal component Fe 203 and 
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them — BaTiO'3, SrTi03, and Pb(Ti, 2^)3 and the perovskite type oxide 3 represented by the oxide which makes them a 
principal component — MgTi03 and LiNb03 — LiTa03 and them the ilmenite type represented by the oxide made into a 
principal component — the Ur Die Zeit type represented by the oxide which makes oxide 4ZnO and it a principal component — 
oxide 5BaBi2Nb 209, SrBi2Nb 209, SrBi2Ta 209, and SrBi2TaNb 209 —Bismuth stratified oxide 6MgAI 204, Fe(nickel, Zn)204 
which are represented by the oxide which makes a principal component BaBi2Ta 209, SrBi4Ta 4015, PbBi2Ta 209, PbBi2Nb 
209, BaBi2TaNb09, and them, (Mn, Zn) Fe 204, CoFe 203, and them Garnet type oxide 8BaFe 12019, SrFe 12019, PbFe 
12019, and them which are represented by the oxide which makes a principal component spinel mold oxide 7Y3Fe 5012, Bi3Fe 
5012, and them which are represented by the oxide made into a principal component The NaCI type oxide represented by the 
oxide which makes a principal component magnetoplumbite mold oxide 9MgO, NiO, CoO, BaO, SrO and CdO, and them which are 
represented by the oxide made into a principal component [0009] The steam of at least a kind of compound chosen from the 
group which becomes material gas from beta-diketone metal complex, a metal alkoxide, and a cyclopentadienyl compound as a 
gestalt of desirable operation is used. When manufacturing which oxide thin film of a corundum type oxide, a perovskite type 
oxide, an ilmenite type oxide, the Ur Die Zeit type oxide, a bismuth stratified oxide, a spinel type oxide, a garnet type oxide, a 
magnetoplumbite type oxide, and a NaCI type oxide, it can manufacture at uniform and high speed to a large area by using for a 
start raw material beta-diketone metal complex, metal alkoxide, or cyclopentadienyl compound containing the metal which 
constitutes them. 02, N20, H20, and 03 can be used for reactant gas. 

[0010] The oxide thin-film -fabrication equipment of this invention is equipped with the sealed reaction chamber, an exhaust air 
means to decompress the interior of a reaction chamber, the substrate electrode holder for holding the substrate allotted in the 
reaction chamber, a rotation means to rotate a substrate electrode holder, the heating means for heating a substrate, a reactant 
gas supply means to supply reactant gas to the front face of a substrate, and a material gas supply means to supply material gas 
only to some fields of the front face of a substrate. 
[0011] 

[Example] The manufacture method of the oxide thin film of one example of this invention is explained in detail using a drawing. 
The manufacturing installation of the oxide thin film used by this example is shown in drawing 1 . In the reaction chamber 1, the 
substrate electrode holder 4 holding a substrate 3 is allotted, and it rotates at predetermined speed in the direction of the arrow 
in drawing by the rolling mechanism 8. The heater 2 for heating a substrate 3 is built in the substrate electrode holder 4. 
Moreover, the exhaust air means 5 for changing the interior of a reaction chamber 1 into a low voltage state is formed in the 
lower part of a reaction chamber 1. The material gas supply means 7 and the reactant gas supply means 6 are formed in the 
upper part of the substrate electrode holder 4. The carburetor 12 into which the start raw material 15 went through the bulb 11, 
and the further are connected with the carrier chemical cylinder 14 through the bulb 13 by the material gas supply means 7. 
Moreover, the reactant gas supply means 6 is connected with the reaction chemical cylinder 10 through the reactant gas supply 
bulb 9. 

[0012] Hereafter, how to manufacture an oxide thin film using this manufacturing installation is explained. First, the inside of a 
reaction chamber 1 is exhausted by the exhaust air means 5, and the inside of a reaction chamber 1 is changed into a low 
voltage state. Subsequently, the material gas and reactant gas for forming the oxide thin film made into the purpose are supplied 
in a reaction chamber 1 from a carburetor 12 and the reaction chemical cylinder 10 by the material gas supply means 7 and the 
reactant gas supply means 6, respectively, heating a substrate 3 and rotating the substrate electrode holder 4 at a heater 2. 
[0013] Drawing 2 is the perspective diagram (however, the substrate 3 is omitted) of the circumference of the substrate 
electrode holder 4. As shown in drawing 2 , in the membrane formation field 20 which will contact material gas and reactant gas 
among the front faces of a substrate 3 if reactant gas is supplied from material gas and the reactant gas supply means 6, 
respectively, the pyrolysis of material gas and oxidation reaction advance on the front face of the heated substrate 3 from the 
material gas supply means 7, and a compound thin film is formed in it. Here, a substrate 3 is rotated, and when the formed 
compound thin film arrives at the oxidization annealing field 21 which does not contact material gas, it anneals a thin film while it 
oxidizes. If oxidization and the thin film which it annealed arrive at the membrane formation field 20 again, a thin film will be 
further formed on the thin film by which oxidization annealing processing was carried out. Thus, the quality oxide thin film which 
impurities, such as carbon it not only becomes possible to be able to form membranes uniformly to a large area, but contained in 
the start raw material when membranes are formed by the high rate of sedimentation, do not mix can be manufactured by 
repeating membrane formation, and oxidization and annealing. 

[0014] Hereafter, how to manufacture the aluminum-oxide thin film of the corundum type crystal structure as an oxide thin film 
is explained concretely. Aluminium acetylacetonato (C5H702) aluminum 3 was used for the start raw material 15. The start raw 
material 15 was paid to the carburetor 12, and heating maintenance of this was carried out at 160 degrees C. To the substrate 3, 
these [ four ] were held with the substrate electrode holder 4 using the 6 inch silicon wafer, and heating maintenance was 
further carried out at the heater 2 at 850 degrees C. 

[0015] First, the bulb 14 was opened and the argon which is carrier gas was supplied to the carburetor 12 by flow rate 
1000sccm. Subsequently, the bulb 11 was opened and the steam of aluminium acetylacetonato was supplied in the reaction 
chamber 1 by the material gas supply means 7 with argon gas. Furthermore the bulb 9 was opened and the oxygen as reactant 
gas was supplied in the reaction chamber 1 by the reactant gas supply means 6 by flow rate 800sccm. Thus, it was made to 
react for 30 minutes and the aluminum-oxide thin film was formed on the substrate 3. In addition, the rotational frequency of the 
substrate 3 at this time was made into 400 revolutions per minute, and the degree of vacuum at the time of membrane formation 
was set to 5Torr(s). Then, the substrate 3 was cooled to near a room temperature, and it took out from the reaction chamber 1. 
[0016] As a result of an X diffraction s investigating the crystal structure of the obtained thin film, the corundum type crystal 
structure was carried out. The obtained thin film was observed with the scanning electron microscope (SEM). Consequently, 
thickness was 4 micrometers and the particle size of a microcrystal was 0.2 micrometers. Neither film peeling nor the crack was 
seen. In addition, the thickness distribution of the formed thin film was less than 2% also in any of four substrates 3, and 
dispersion in film composition was also less than 3%. Moreover, film composition was investigated by the Auger electron 
spectral-analysis (AES) method. Consequently, the peak by impurities other than aluminum and 0 was not seen. 
[0017] 

[Effect of the Invention] Since membranes can be formed according to this invention, repeating formation of an oxide thin film, 
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eanng by turns on a substrate, a quality oxide thiiwum 



oxidization of this thin film, and annealing by turns on a substrate, a quality oxide thin film can be manufactured uniformly and at 
high speed to a large area. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the oxide thin-film-fabrication equipment used for the example of this invention. 
[Drawing 2] It is the perspective diagram of the circumference of the substrate electrode holder of this manufacturing 
installation. 

[Description of Notations] 

1 Reaction Chamber 

2 Heater 

3 Substrate 

4 Substrate Electrode Holder 

5 Exhaust Air Means 

6 Reactant Gas Supply Means 

7 Material Gas Supply Means 

8 Rolling Mechanism 

9 Bulb 

10 Reaction Chemical Cylinder 

11 Bulb 

12 Carburetor 

13 Bulb 

14 Carrier Chemical Cylinder 

15 Start Raw Material 

20 Membrane Formation Field 

21 Oxidization Annealing Field 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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